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PLANKTON STUDIES IN SAN FRANCISCO EAY,
IV. PHYTOPLANKTON ABUNDANCE AND SPECIES COMPOSITION,
JANUARY 1980 - FEBRUARY 1981

By Raymond L. J. Wong and James E. Cloern

ABSTRACT

Data are presented on the phytoplankton species composition
and abundance in San Francisco Bay from January 1980 through
February 1981. PhytoplanKton were identified and enumerated in
surface samples collected approximately every two weeks at selected
stations in the main channel of the Bay, and at shoal stations in
the centra) portion of South San Francisco Bay, San Pablo FEay, and
Suisun Bay., Also reported are separate species lists for
microphytoplankton (< 60um), and macrophytoplankton (> 6&0um).



INTRODUCTION

The U, S, GCeological Survey made physical, biological, and
geochemical studies in the San Francisco Bay estuarine system from
January 1980 through February 1981 (CY80), Data presented in this
report summarize phytoplankton species composition and sbundance at
selected sites in the 8San Francisco RPay estuarine system during
CY80, and represent a continuation of 8 study started in 1977 (Wong
and Cloern, 1981). PhytoplanKton samples were routinely collected
approximately every two weeks at 21 sites within the Bay system.
From Jarnuary 9, 1980 to February 10, 1981, 573 phytoplankton
samples were collected and preserved, Of this total, 188 samples
were enumerated: highest priority was given to samples taken
simul taneous!y with those collected for measurements of
phytoplankton primary production (Cole and others, 1982). Hence,
this study focussed on representative deep-water and shallow-water
sites in South PRay, San Pablo Ray, and Suisur Bay, and documents
semi-monthly changes in phytoplankKton community composition and

biomass.,

METHODS

1. Sampling Methods

Samples were collected by pump, approximately every two
weeks during the reap tidal cycle at selected locations (stations)
(Figure 1 , Table 1 ), between January 9, 1980 and February 10,
1981, Stations were located in deep water charnels and adjacent
shallow water areas from Calaveras Point in South San Francisco Bay
to the town of Rio Vista on the Sacramento River and to the
Three-Mile Stough on the San Joaquin River,

The CYB0 shoal station locations were changed and encompass
8 more extensive geographic area than the shoal stations sampled in
1978-1979 (Wong and Cloern, 1981), 1In 1978-79, bottle samples were
collected in the shoals from a small boat, and these discrete
samples were later analyzed for dissolved



nutrients and plankton composition. Of the CYB80 shoal stations,
126 and 418 correspond to the 1978-79 shoal stations 302 and 76
respectively. During CY80 the R/V Estero, a 30 foot shallow draft
vessel, was used for continuous measuremenit of water chemistry,
turbidity, temperature and salinity (Dedini and 8chemel, 1981).
Phytoplarkton samples were collected at fixed locations along
transects run by the R/V Estero, and cruise tracks of the vessel
did not necessarily correspond with 1978-79 sampling locations,

Major objectives of this survey were: (1) to compare
phytoplankton commuriities in the deep channel with those over the
extensive shoals where nutrient and light availability and mixing
rates are different; (2) to define seasornal patterns of changing
biomass and composition of algal populations in the three major
embayments of the San Francisco Bay system (South Bay, San Pablo
Bay, Suisun Bay), and zoastal water (Golden GCate, Station 19), (3)
to compare phytoplankKton community dynamics of 1980 with species
composition and abundarice measured the previous twc years: (4) to
estimate phytoplankton biomass as biovolume and carbon so that
population growth rate can be calculated from measured primary
productivity; and (3) to determine the size distribution of algal

biomass.,

2, Procedures

All samples ware preserved in 125-mL Nalgerne/l bottles with
1% Lugol’s solution having 10% acetate (Rodhe and others, 1958;
Throndser, 1978)., A attempt was made to examine samples
microscopically within one month after collection, to minimize loss
of delicate flagellates,

In the laboratory, phytoplankton in aliquots from preserved
samples were enumerated and identified to species, if possible,

using the inverted microscope method (Lund, Kipling, and

/1 The mention of brand names is for identification purposes and
does not constitute endorsement by the U. 8., Geological Survey.
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LeCren, 19583 Hasle, 1978), Settling chambers were 2.6-cm high
glass tubes having a 2.5-cm diameter. An adapter plate was
designed to hold the chamber on the microscope stage. Aliquot
volume ranged #from | ¢to 10-mL, depending on turbidity and
chlorophyli-a concentration. Settling chambers were maintained in
an ice-cooled chamber to prevent outgassing that inhibits settling
of planKtonic algae.

With few exceptions, samples were first enumerated at
either x80 or x100 magnification to assure inclusion of
macrophytoplankters (>60 um), and then at x1000 magnification to
assure inclusion of microphytoptankters (<60um), especially
microflagellates., Phase microscopy was used during the
enumeration., Usually, at each of the two magnifications, three
aliquots were enumerated per sample, thus permitting calculation of
confidence intervals around estimates of mean population abundarce
(Wong and Cloern, 1981}, All the x80 or x100 enumerations were of
the total chamber area, and during the x1000 enumerations, a
maximum of S0 microscopic fields were examined per aliguot.
Taxoromic identifications were based upon references listed in
Appendix A,

Individual cells were measured with an ocular micrometer
during enumeration. Mean cell dimensions were then calculated for
each species, and the cell morphology was approximated with one of
12 geometric shapes {(Appendix B), thus permitting <c¢alculation of
mean <¢ell volume for each species. From mean cel) volume we then
estimated carbon contert of each species (Strathman, 1967), The
dimersions, shape, volume and calculated carbon content of each
species are tabulated in Appendices C and D, and population

estimates are summarized irn Appendix E.
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SHAPE CODE/MATHEMATICAL FORMULAE GEOMETRICAL SHAPE
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Strathman'a (1967) equations:

log %monc-o.wz + 0.768 (log V)
log Cpp. s -0.460 + 0.888 (logV)

where:
! = longth V = coll volume In cubic microns
wsz width C = coll carbon content in picograms
dzdlameter PPl = phytoplankters other than diatoms
bD=zdepth
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Species list
Microphytoplankton
(less than 60 microns)
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MICROPHYTOPLANKTON
(LESS THAN 60 NICRONS)

TAXONONIC GENUS-SPECIES SHAPE LBCTH VIDTW  DEPTH  CELL CARBON
CODE CODE DIAMETER VOLLME  CONTENT
NICRONS  PICOGRAMS

Nesodiniua rubrum

1 é 0.0

4 Cata) Unknosm 1 9.2 1.5 0.0 16, 4,
7 Catalogued Unknown 8 8.1 31 0.0 77, 15,
9 Cit‘alogled Unknosm é 9.2 7.7 0.0 284, 45,
15 Catalomed Unknown 7 6.2 3.1 0.0 21, 3
18 Cataloqued Unknomm é 17, 12,0 0.0 1282, 170,
19 Cit‘alogled Unknomn 7 9.2 6.2 0.0 113, 21,
23 Catalogued Unknown 3 20,8 17.8 0.0 3 31,
24 Catalogued Unknosm é 1.0 2.0 0.0 2, 1.
26 Cat‘alowed Unknown 7 1Y) 1.4 0.0 . 1.
74 Catal Unknown 1 2.4 1.5 0.0 eg 15,
29 Cata]ogled Unknom) 1 57 4,3 0.0 a3, 16,
3 Catalogued Unknomn 7 9.0 4,0 0.0 44, 10,
5 hﬁ]m Unknosm 3 0.0 2,6 0.0 9 2
kA Catalogued Unknown 1 0.0 24,6 0.0 14259, 1372,
39 Gatal Unknown 12 19.7 1.3 0.0 ¢ ’
L Catalogued Unknown é 4,0 3.0 0.0 19. '
42 Catalogued Unknomn 3 0.0 3.0 0.0 14, [
4 Cata) Unknomm 1 4.0 3.0 0.0 28, ()
£H Catalogued Unknown 1 54,0 6.0 0.0 1527, 198.
48 Catalogued Unknown é 151 11.0 0.0 957+ 132,
49 Cataloqued Unknommn 1 193 14.7 0.0 3276, 384,
33 Catal Unknown 7 11.4 11.0 0.0 424, 63,
M Catalogued Unknomn 3 0.0 4.9 0.0 &2, 12,
5 Catal Unknown ) 4,7 4.5 800 gOO 10,
3% Catajogued Unknomn é 10.8 5.9 0 197, 3.
58 Catalogued Unknomn 3 0.0 2.8 0.0 11, 3.
9 Cataloqued Unknown 7 18.4 11.4 0.0 494, 100,
&0 Catalogued Unknown 7 7.3 1.4 0.0 6. 2.
&2 Cataloqued Unknown 8 7.6 3.0 0.0 &, 13,
& Catalogued Unknown 7 5.7 4,3 0.0 3, 8
66 Catalogued Unknown 3 6,9 ' 0.0 M. 11,
& Catal Unknosm é 3.8 2.5 0.0 12, 3
&9 Cataloqued Unknown 3 0.0 . 0.0 A, .
70 Catalogued Unknown 4 2.3 2.7 0.0 4, 1,
n Cataloqued Unknown é 18.9 15.2 0.0 2286, 281,
12 Cataloqued Unknomm 7 31.5 20,0 0.0 3508, 407,
74  Gatalodued Unknown 1 29 1.3 0.0 297, 23,
76 Cataloqued Unknomn é 3.8 4,4 0.0 39, 8,
77 Gatalogied Unkrom 3 76 50 %0 %. 18
om NOAM ' . 0 D 0

79 Catalogued Unknomn 5 2.9 go& 3.8 ég. %,
& htalogwd Unknown é 543 %.5 0.0 18, 4,
g% hg:owed %m 2 302 log 8o8 lgo 3
Dglﬁd NOWM . ' . 0 D

8 Catalogued Unknown 4 5-7 1.4 0.0 1, s.
84 Catal Unknomm 4 10,0 5.0 0.0 &. 13,
& Catalogued Unknosm 1 14,0 2.8 0.0 84, 14,
88 Catalogued Unknown 3 0.0 4.3 0.0 42, 9
89 Catalogted Unknosm é b4 4,3 0.0 62, 12,
93  Catalogued Unknown 6 28 1.4 0.0 3 .
200 Anabaena sp. 1 2,0 5.0 0.0 39, .
201 Pleurocapsa sp. é 15.4 123 0.0 1220, 183,
202 Spirulina sp. 1 19, 2.3 0.0 94, 18.
203 h'“nOId ora 3 0.0 2,5 0.0 ’ 2.
204 Merisaopedia sp. 3 0.0 1.4 0.0 ' 0,

'
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(LESS THAN 60 RICRONS)

CENUS-SPECIES LDG™
Se
Modularia sp. é 4.5
Oscillatoria sp, % 24,0
Ankistrodesaus falcatus 1 4.4
Chlasydomonas spl. é 3.0
Chlorochytrium sp. 7 11.3
Closteriua sp. 12 16,8
Coseariua sp. é 3
Pediastrum sp. . 7 8,0
Polyedriopsis quadrispina -2 7.
Pyrasisonas spl, _ 7 8.0
Pyrasinonas sp2. 7 8.8
Pyrasimonas dissosata 7 9.9
Pyrasimonas micron 7 6.0

animonas piurioculata 7 8.
etraedron sp. 10 15.
Tetraselnis sp. é 16,4
Scenedesaus sp. é 10.3
Scenedesaus bl juga é 11.6
Chiasydosonas sp.2 6 6.4
8l‘llapydaqnoas 50,3 é ;.0

cigenia quadrata 9 N4
Protococcus sps | é 9.9
Scenedesaus quadricauda West 0 11.4
Ankistrodesaus spp. 12 g.o
Selenastrus sinutus é 0
Actinastrum hantzschii é 14.5
inella radious 1 10.3
rosulina sp. é 3.8
Distephanus speculua 4 6H:2
f8a)lomonas sp. 4 12,
Ochromonas s?. 3 0.
Pseudopedinella pyriforse | 10.3
gav'wsochmlma ppa g 3.0
nesius parvum .
Qch:'r\\in; ng:i : g.g
lm lS S L [}
v1e¥?a lurpsa é 18,
Glenodinius rotundus é B.
iniua punctatus lg E’.S
terocapsa triquetra .
Katodiniua mmgam é 11,4
Niniscula bipes 4 gg.z
Oxytoxua sp. 12 A
Oxytoxus milneri 12 131,90
Prorocentrus redfieldii 12 2.5
odiniua arcticus 7 15.6
tiluca squm:lans 2 l(1).2
Qmnodinius simpiex .
Ceratiua sp. 7 73,
Gmnodiniua sp é 10.2
Ceratiun lineatua ? 148.0
Ceratiua divaricatua 7 141.0
Oxytoxua diploconus 12 46,
Proceratiua gracile 12 34.9
O‘mdxmul spirale 12 52.0
Glenodiniua spp. é 15.
Goniaulax sp. 7 ‘;2.
Amphidinius sp. 12 4.8
Peridinive sg. 4 56.8
Ganodinive lurula 12 365,46
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TAXONOMIC
CODE

b 3.3 33 3 3 3t st dsdg

CBNUS-SPECIES

fsphidinium crassiun

Chroomonas sinuta

Chroosonas amphioxeia

tomonas spl,
?wvstmnas ng.
Rh

tomonas testacea

DAOBONAS §P+
Hesiselmis sp.
Butreptia lauowii
Trachelosonas sp.
Phacus triqueter

Trachelomonas hisipida

Bug!ena polymorpha
Actinoptychus sp.
Actinoptychus senar
Aaphora ovalis
Asterionel la graci)
Biddulphia sp.
Biddulphia aurita

Biddulphia longicruris

Chaetoceros sp.

Ohaetoceros constrictus

Chaetoceros didymus
Cocconeis sp.
Coscinodiscus sp.

Coscinodiscus concinnis
Coscinodiscus jonesianus
Thalassiosira nodulolineata
Coscinodiscu perforatus
Coscinodiscus radiatus
Coscinosira polychord

lotella spp.
&chlotena bgganica
Cyc lotella catenata
Cyclotella meneghin
Oy lotella striata
Diatosx sp.
Diatosa wuigare
Ditylua brightwelli
Epithesia sp.
Epithesia sorex
Epithesia turgida
Bucamspia zoodiacus
Gomphonesa spp.
Gyrosigea sp.
mqslra fasciola

iaulus senensis
Melosira spp.
Melosira binderiama

Belosira distans var lirata

Melosira granulata
Melosira islandica
Melosira italica
Melosira som lifors

Melosira numauloides

Melosira varians
Meridion circulare
Mavicula sp.
Mavicula punctatae
Nitzschia sp.

Nitzschia closteriua

NICROPHYTOPLANKTON
(LESS THAN 60 MICRONS)

S¥WPE LDECTH NIDTH/  DEPTH
CODE DINETEX

é 18,5 10,0 0.0
7 8.2 3.6 0.0

7 11.4 6.1 0.
7 13.3 8.9 0.0
7 17.8 4.8 0.0
7 14.5 7.3 0.0
7 116 7 0.0
7 6.0 3.0 N]
7 20,3 5.6 0.0
é 14,2 9.3 8.0
7 14.6 9.5 0
é 14,2 11.4 0.0
7 24.1 1 0.0
, 1 2.3 850 0.0
ius 1 15.4 82,5 0.0
, 8 &0 M3 17,0
18 7 90.0 10.0 0.0
9 50.8 64 12,7
9 54.5 &8 13:6
9 47,0 $9 1.8
8 23.5 5.9 0.0
8 24,0 4.0 0.0
8 2.0 5.8 0.0
4 11,0 7.0 10,0
1 1075  142.5 0.0
1 440.0 422.5 0.0
1 4.8 195.0 0.0
1 11.9 4.5 0.0
1 5.0  100.0 0.0
1 119 47.5 0.0
d 1 11,3 45,0 0.0
1 7.4 14.7 0.0
1 7.0 50, 0.0
) 1 3.1 12,5 0.0
1ana 1 5.0 20, 0.0
1 10.0 40, 0.0
5 45.0 11,5 13.5
. 5 4.0 115 135
1 8 4.5 12.4 0.0
3 21,8 14,0 1644
5 32.5 8.1 8.1
3 110.0 2.0 5.0
2 .5 31.3 6.9
5 14.2 5.7 5¢7
5 102.2 14.2 14,2
5 102.2 142 4.2
9 2.1 by 13.4
1 9.0 12,1 0.0
| 241 14,5 0.0
1 12,0 .3 0.0
1 26,0 13,0 0.0
1 12,5 17,0 0.0
, 1 145 165 0.0
1S 8 41.5 20, 0.0
8 45,0 11,3 0.0
1 11.0 21,5 0.0
7 44, 6.0 ')
S 40.0 15,0 10,0
5 40.0 15.0 10.0
3 103.7 8.5 8.5
5 10.3 8.0 8.0



RICROPHYTOPLANKTON
(LESS THAN 60 MICRONS)

TAXONDMIC CENUS-SPECIES SHAPE  LENCTH NIDTH/ DEPH  CELL CARBON
CODE CODE DIAMETER VOLUME  CONTENT
MICRONS  PICOGRAMS
848  Nitzschia dissipata 3 7.5 &9 &, 853, 32,
849  Nitzschia longissima 3 3%.3 140 14,0 517, 20,
850  Mitzschia pacifica 3 86.5 60 &0 1537, 99,
851 Nitzschia panduriformis é 42,6 13.6 0.0 4124, foe.
852  Nitzschia seriata 3 105.0 835 &3 218. 0,
853 “ltzSChla S1gma S 220.0 11.0 11,0 13310, 506,
854 PIGUY‘OSIN SP. 3 71,0 17.0 13.6 8208, 351,
Rhaphonels sp. S 33.0 16,5 13.2 3594, 188.
. Rholcosphenia sp. S 0.5 13.5 S 050. 74,
857 Rhoicosphenia curvata S 43.5 6,0 7.3 933, 89,
858 mmcos?hema marina 5 175 21,0 3.0 51, 45,
859  Rhizosolenia s‘). u 1485 135 2.5 23308, 774,
840 Rhizosolenia alata 11 139.4 7.4 200 8369, 296,
841 Skeletonesa costatus 8 8.0 60 0.0 339, 31,
862 Skeletonesa potamus 8 8.0 6.0 0.0 339, 31,
863  Stephanopyxis sp. 8 45.0 1.3 0.0 3268, 51,
864 Surirella sp. 9 . 105.0 5.2 16,8 62622, 1637,
865  Surirella qemsa 9 "0 396 148 49439, 1372,
Surirella spiralis 9 115.0 5.8 14,9 77542, 1924,
847 ra sp. 1 530.0 105 0.0 47625, 1330,
abellaria fenestrata 2 85.0 60 &0 060, 166,
869 Thalassiosira sps 1 4.4 29.3 0.0 102 168,
Thalassiosira eccentrica 1 9.8 18,0 0.0 494, 142,
&1 Thalassiosira nordenskioldii 1 20 245 00 943, 68,
Thalassiosira rotula 1 2,0 &5 00 3252, 174,
873  Thalassiothrix longissima 1 73,0 43 0.0 ) 1266,
Melosira dubia N é 2.3 128 0.0 1827, 112,
878 Pleurosigma aestuarii 5 66,7 142 2.8 1326, 8.
879  Rhizosolenia setigera 11 1045 142 160 18237, 642,
880 Rhopaloidia gibba 9 5.0 7.3 5.7 1797, 111,
881 Coscinodiscus nitidus 1 15.5 62,0 0.0 96, 1312,
882 Pleurosigma fasiola S 117.5 16,0 8.5 . 344,
Nitzschia palae ) 12 4£5.0 3.0 0.0 295, 28,
885  Clisacodium fravenfeldianus 2 353 &9 0.0 0, 28,
884 fisterionel la formosa 7 85.0 4,5 0.0 461, 40,
887  Nitzschia parwula 12 2.0 60 0.0 7. .
888 Surirella ovalis 9 62,5 2.0 7,3 11781, 461,
889 Nln“hl? distans 12 140.0 3.0 0.0 916, ¢
890 Tabellaria flocculosa 9 48.3 15:.0 24,1 13713, 518,
891 Chaetoceros gracilis 2 7.8 7.1 3,0 164, .
892 Chaetoceros subsecundus 2 .l 8.5 8,0 173%, 108,
893 (Chaetoceros debilis 2 28.4 104 5.0 1477. 96,
894 Thalassionesa nitzschoides 2 109.3 3.0 5.0 a3, 152,
895 Nitzschia paradoxa 2 24,5 2.8 2.8 1v2. 2.
896  Stephanodiscus sp. 1 &0 213 00 2138, 127,
897 Coscinodiscus concawus 1 4.0 16,0 0.0 250, 11331,
88  Mavicula distams 2 3.0 160 10,0 15200, 560,
8%y Nitzschia pungens 5 710 4.3 8.3 1267, 85,
900  Lleptocylindricus danicus 1 A7 69 0.0 1298, )
901  Rhizosolenia stoiterfothii | 113.6 241 0.0 51821, 1418,
%02  Chaetoceros vistulae 2 o . 3.0 121, 14,
903  Aaphora ventricosa 5 61,0 142 A3 1841, 114,
904 Aaphora spp. S DS 8,5 5.7 860, 43,
905 Bﬂtm1§ alata . 9 113.4 28,4 20,0 50478, 1394,
%06 Fragillaria crotonensis 2 93.0 3.0 3.0 855, 8.
%07  Nitzschia cf. thermalis 11 7,8 71 142 768, .
908  Asterionella Kariana 7 68 10,0 0.0 152, 17,
%09  Biddulphia mobiliensis 9 5.4 382 154 4, 993,
910 Stephanodiscus subsalsus 8 4.3 8,3 0.0 564, 46,
911  Rhizosolenia styliforsis 1} .0 B0 142.0 139699, 006,



TAXONONIC
CODE

NICROPHYTOPLANKTON
(LESS THAN &0 MICRONS)

CENUS-SPECIES

lotella cf.caspia

tzschia cf , palae
Cocconeis pediculus
Ceratoneis arcus
Stephanodiscus astrea
Licomorpha abbreviata
Thalassiothrix s?. _
Ditylum brightwellii
Tropidoneis sp.

%;EMTH

l

PO RIS 4t bt D oo 1t

DTH/
DIAMETER

6.0 8.0
8.3 b1
DI 7

78.1 10!

12,0 18.5

733 50,0
8.0 3

4.2 2.

81.6 18.4

-24-



APPENDIX D

Species list
MacrophytoplankKton
(60 microns or greater)

<



TAXONOMIC
CODE

MACROPHYTOPLANKTON
(&0 MICRONS OR LARGER)

CENUS-SPECIES

Nesodiniua rubrus
Distephanus cf. speculua
Protococcus sp.
Dinophysis speculus
mxe la Juna

oXUB SPo
Oxytoxua miineri
Noctiluca scintillins
gratwl sp.

ratius l1neatua
Ceratiua divaricatus
Oxytoxus diploconus
Aaphidiniua sp,
Peridinius s?.

nodinium lunula
Proroceratiua sp.

todinius sps
Actinoptychus senaris
faphiphora gigantae
Aaphora s?.
fAsterionel 1a foreosa
Biddulphia sp.
Biddulphia aurita
Bidduiphia longicruris
Biddulphia mobilensis
Chaetoceros concavicornis
Coscinodiscus spp.
Coscinodiscus granii
Coscinodiscus jonesianus
Thalassiosira cf. hendeyi
Coscinodiscus perforatus
Coscinodiscus 8813 cellulosa
Coscinodiscus radiatus
Coscinodiscus stellaris
Ditylus brightwellii
Epithesia sp.

ithemia turgida
cal?xa_zood1acus )
Pragilaria crotenensis
Comphonesa sp
W'OS! 8P .
Licomphora abbreviata
Lithodesainiua undulatus
Melosira soniliforais
Mavicula spp.
Nitzschia spp,
Mitzschia acicularis
Mitzschia longissima
Mitzschia NL-I 22.4:1
Mitzschia NL-2 37.0:1
Nitzschia NL-3 = 8.4:1
Nitzschia pacifica
Ritzschia panduriforsis
Nitzschia serriata
Nitzschia sigma
Pleurosigea sgp. 521
Pleuorsigma “big" 9:l
igma cf, fasciola 8:1
Pleurosigma cf. noreanii 3:1
Pleurosigea NL-1 8.7:1
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o
P=1
o

148.0

VW DEPH
DINETER, MICRORS
RICRONS
£.0 0.0
m'a [ ]
0.0 0.0
T 0.0
5.0 0.0
80 0.0
17,0 0.0
160,0 0.0
2.0 0
0.0 0.0
320 0.0
180 0.0
80 0.0
720 0.0
2.0 0.0
2.0 0.0
T 0.0
&0 0.0
F.0 240
37.0 2‘.0
40 4.0
0.0  60.0
7.0 1840
1270 3.
6.0 260
20 0.0
8.0 0.0
740 0.0
97.0 0.0
750 0.0
12,0 0.0
10,0 0.0
1010 0.0
110 0.0
U0 0.0
2.0 250
0.0 3.0
5.0 6.0
40 4.0
.0 17,0
2.0 9.0
5.0  15.0
5.0 54,0
8.0 0.0
5.0 9.0
8.0 4.0
8.0 0.0
18.0 0.
18,0 18:0
120 7.0
5.0 6.0
2.0 8.0
2.0 10:0
12.0 &
13.0 7.0
50 12.0
2.0  13.0
2.0 4.0
A0 17.0
17.0 12,0
6 -



TAXDNOMIC
CooE

@ Taxonomic variety of 8813, Coscinodiscus

& ML-_, Nitzschia longissima-like

MACROPHYTOPLANKTON
(60 MICRONS OR LARGEK)

CENUS-SPECIES

Pleurosigea
Rhiciosphenia curvata
Rhizosolenia Spp.
Rhizosolenia “sa”
Rhizosolenia "sed
Rhizosolenia “big"
Rhizosolenia styliformis
Stephanodiscus spp.
Stephanopyxis turris
Surirella sp. i,

Surirella sp.2,
Thalassiosira spp,
Thalassiosira angstii
Thalassiosira cf, baltica
Thalassiosira cf, hyalima
Thalassiosira nodulolineata
Tropidoneis sp,
Thalassionesa nitzschoides
Asterionella gracilis

Pleurosigea ¢f si 9.5:1
= “t" \ 'au

LDGTH, VIDTW  DPM
8‘#{5 KICRONS DINETER, MWICRORS
NICRONS

2 1520 160 &0
S 9.0 120 &0
10 4.0 60 &0
1 %0.0 12,0 3%9.0
11 %00 17.0 129.0
11 4.0 140 185.0
1 70 150 3%9.0
11 4.0 4.0 1100
1 240 740 0.0
1 6.5 4.0 0.0
& 6.5 T 0.0
9 1850 .0 0.0
1 28,0 83.0 0.0
1 4.0 1860 0.0
1 €0 750 0.0
1 8.0 7.0 0.0
1 3.0 740 0.0
2 153.0 4.0 20,0
2 1090 5.0 5.0
7 1480 12,0 0.0

perforatus var. cellulosa

icell disension ratio, Length:Width

CELL
VOLLME

G




APPENDIX E

Summary of phytoplanktpn enumerations
January 1980 - February 1981

NOTE: ON THE FOLLOWING DATES,
MACROCOUNTS (X80 OR X100) WERE NOT DONE:
20 FEBRUARY 1980
27 FEERUARY 1980
18 MARCH 1980
25 MARCH 1980

2 APRIL 1980

-28-~
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BOCESB RS LSS e,

Location: San Francisco Bay

Gerus species

Mesodinium rubrum
Catalogued Unknomm
Catalogned Unknosm
oc,ued Unknosm
talogued Unknomm
Ankistrodesaus falcatus
Chlamydomonas spl,
anleomas spl.
aRINONAS BiCTON
Scenedesaus sp.
3@! ;na sg "
rosulina Kappa
Kamxun rotundatus
Dxytoxus sp.
Chroosonas minuta
Chroomonas amphioxeia
Cryptomonas spl.

&%tononas testacea

Total Nondiatoms

36/ 2

SUMWRY OF PHYTOPLANKTON ENUMERATION - 000X

Date: January 8-9, 1980

Station/Depth
/2 13/ 1 19/2
0. 0. 0.
0, 0. 16,
0. 0. 0.
0. 0. 0.
18, 0. 0.
°0 ol 00
0. 0. 0.
540 00 o.
72, 18. 0.
0. 0. 0,
0. 0, 0.
00 %. 00
9. 0. 0.
0. 0, 16,
1243, 1531, 16,
N6, 252, 0.
o. 00 L]
4140 ﬂ’ °0
18, 0. '
0, 34, 0.
0. 0. 18,
0, 0. 16,
0. 0. 14,
0. 0. 16,
00 00 00
ol ’ 00

-29_

19720

0.
16,

13/2 398/ 1
18, 0.
0. 0.
0. 44,
0. 13,
0. 0.
0. 23,
0. 0.
“0 00
18. 46,
0. 93,
00 00
180 230
%O “'
0. 0.

180, 162,

180, 185,
0. 0,
»0 1620
0. 0.
0. 0.
0. 0.
°0 o.
0. 0.
0. 0.
0. 0.
00 0.

6 26,

REPLICATES: 3

&2 41N}
0, 0.
0. 32,
0. 0.
00 00
0, 0.
s" o.
0. &5,
27, 97.
0. 0.
108, 0.
0, 142,
0. 0.
00 00
0, 0.
0. 454,
540 §70
0. 0.
54, 0.
0, 0.
0. 32,
0. 0.
0, 0.
0 0.
0, 65,
0. 32,

' 32,
X7, 1329,



FEERRES

&7
852

Location: San Francisco Bay

Cenus species

Biddulphia sp.

Oxlotella spp.

Oxlotella striata

Diatosa sp. .
Melosira distans var 1irate
Navicula sp.

Nitzschia sp.
Nitzschia closterium
Nitzschia seriata

854 Pleurosigma sp.

859
89

S33II32T

Rhizosolenia sp.

Thalassiosira sp,

Thalassiosira rotula
tocylindricus danicus

UNKNOWN
UNINOWN
UNKNOWN
UNKNOWN

Yotal Diatoms

NICROPLANKTON
Mean Cell Density (cells/aml)
Standard Deviation (ce)ls/ml)
Total Cells Counted
Percent Nondiatoms

W2

4035,
0.
i

35
100,

SUNVRY OF PHYTOPLAMKTON ENUMERATION - 1000X

bate: Jamnry 8-9, 1980

Station/Depth
/2 15/ 1 972 19/20
0. 0. 16, 0.
0. 0. 14, 0.
0. 0, 0. 16,
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 14,
. o. °0

0 0.
18. 0. 2. 16,

0 ' 0. 16,
00 72' 650 Oo
00 0' °o 00
00 °0 00 00
0. 0, 0. 0.
0. 18, 0. 0.
00 00 00 160
0. 0 0. ° 16
0. 0. 0. 0.
18, 14, 120, 113,
233, 2485, 6, 21
2650 1‘20 650 n'
124, 138, 17, 13,
99, 94, 53. .

-30_

12 A1
0. 0.
18. 0.

* °Q

¢ °0

o. o.
18, 0.
0. 0.
18, 23
18. 0.
00 o.
0. 0.
0. 0.
108, 4.
0. 0.
0. 0.
0. 0.
L] 00

00 00
0. 0.
0. 0.
180, 89,
736, 1019,
a3. 93,
420 “0
76, 93.

REPLICATES: 3

&2 481
0. 37,
54, 97,
0. 0.
0. 2,
135, 10,
0. 0.
°0 650
0. 0.
ol ol
0. 0
0. 0.
5‘0 00
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

. 0.
243, 681,
540, 2042,
97, '
20, &3,
SSO “0



Location: San Francisco Bay

Genus species

Dinophysis speculum
Oxytoxus milneri
Ceratius divaricatus
%rqcpgratxup sp.

1phora giqantae
Coscinodiscus granii
Coscinodiscus perforatus
Melosira moniliforais
Nitzschia spp,
Pleurosigma spp. 5:1
Rhizosolenia spp.
Surirella sp.2. )
Thalassiosira cf. hyalina
Tropidoneis sp.

MACROPLANKTON
Mean Cell Density (cells/al)
Standard Deviation (cells/a})
Total Cells Counted

: T0TAL

Mean Cell Density (cells/aml)
ndard Deviation (cells/al)

otal Cells Counted

W 2

0.
140,

SUMVRY OF PHYTOFLANKTON ENUMERATION - 100X

Date: JANURRY 8-9, 1980

Station/Depth
/2 151 19/2
0 0. 0
0. 0. 0.
°0 o. o.
(] o. o.
o. °0 00
* 80 °.
Y S
0. 0 O
3' 0. 8
SR S
0. 0. 0
o. o. o.
0. 0 0.
00 °0 [
1. . 0
0. 0. 0
6. 26, 8.
U, 2488, 6,
25, 113, &5,
140, 18, .

-.31_

19/20 12 V1

0. 0.
00 00
0. 0.
0. 0.
0. 0.
8. 0.
A
0. 0.
00 00
80 o.
. 0.
ol °o
. 0.
°| °I
0. 0.
0. 0.
°o 40
211, 73,
320 w!
13, 46,

REPLICATES: 3
&2 418/ 1
0. 0.
0. 3.
0. 0.
0. 0.
0 0.
°| °0
0. 0.
0. 0.
0. 0.
o0
0. 0,
0. 0.
oi 0'
0. 0.
°. .
o. ol
0. 0.
3 0.
540, 2042,
97, 2.
23, &3,



@

Location: South San Francisco Bay

Genus species

Mesodinius rubrua
Catalogued Unknown
Chlasydomonas spl,
Pyrasimonas aicron

1 Pyrnnonas plurioculata

S Sp.
TR
seudo a pyriforee
Exwxeﬁ T

htudmxun ronmdat\-
Spn
Gyanodinium simplex

gmdlmun spirale
roomOnas einuta
Chroomonas amphioxeia

tosonas testacea
Butreptia lauomii

UNKNDWN
UNKNDWS
UNKNOWN

Total Mondiatows

SUNWRY OF PHYTOPLANKTON ENUNERATION - 1000X
Bate: February 5, 1980

Station/Depth

2 /2 1581 19/2 19/

3%, ZA, 18, 0.
°0 180 00 00

0. 90, 0. 0.
9. 218, 0. 72,
126, 234, 34, 18,
°0 o. 720 0.
162, 376, 0. 0.
18, 32, 34, M,
0. 198, 18, 18.
18, 0 0, 0,

198, 220, 72, 90,
18, 0. 0, 0.
0. 0. 108, 18.

0 3%

0 '
1009, 918, 1. 36,
540, 270, 126, .
540

342, « 108, 36,
0. 18, 18. 0.
18, 54, 0. 0.

0
0. 18- 00 00
0. 0. 0. 18,

2647, 3980, 810, 484,

REPLICATES: 3



SUSWRY OF PHYTOPLANXTON BMUMERATION - 1000X

Location: South San Francisco Bay Date: February 5, 1980 REPLICATES: 3
Station/Depth

Cenus species e T2 15wy 19/2 1970
Biddulphia sp. 0. 0. 0, 0. 18.
mmm Spe 0. 0. 0. 18, 90,
Coscinodiscus sp. 0. ' v M 3%,
Coscinodiscu perforatus 0. ' 0. 18. 0.
Epitheaia sp. 0. 0. 18, 0. 0,
Melosira SPpe ’ 960, . . N 36,
hiViC\“; sp. X, . 0. 18, 18,

844 Nitzschia sp. L 0. ’ ' [ .
Nitzschia longissima 0. 0. 18, 2. 1M,
Nitzschia seriata 0. 0. 0. . 126,
Nitzschia npa 0. 18. 0. 0. 0.

859 FRhizosolenia sp. 0. 0. 18, 0. 0.
Sﬁeletone.g costatus R 0. 180, 0. 90, 216,
Thalassiosira eccentrica 0. 0. 72, 18, 36,
Thalassiosira rotula 0. 360, 0. 72, 20,

893 thems M!‘IS . 0. . 0. 1281, 72, 72,
Thalassionesa nitzschoides 0. 0. 0. 0. 18,
Asterionella Kariana 0. 0. 0. 0. 198,

909 Biddulphia mobiliensis 0. 0. 0. 0. 72,
Mitzschia cf. palae 0, 0 0. 18, *~ 0.
UNKNOWN 0. 0. 18. 0. 0.
UNKNOWN 0. 0. 0. 18, 0.
UNENOWN 0. 0. 0. 18, 0.
Tota! Diatoms 90, 412, 1405, 504, 1387,

NICROPLANKTON
Mean Cell Density (cells/ml) 4292, 3260, 5385, 1315, 1873,
Sﬂmlat‘d Deviation (cells/al) 334. 34, 1181, 2340 144,
Tota) Cells Counted 143, 181, ' 04,
Percent Nondiatoss 77, 81, 74, 82, 25,



SUVRY OF PHYTOPLANKTON BNUNERATION - 100X

Location: South San Prancisco Bay

Cenus species

&mysis speculus
us sp,
C:;g\n lgmtm
inius sp.

Peridinius sp.
Coscinodiscus stenarxs
Nitrschia NL-3  8.4:1
Nltzschla pandunfonu

Pleurosigma sg
Pleurosigma ¢ fascmla 8:1
Pleurosigma cf sigma 9.5:1
Rhizosclenia spp.
UNKNOWN

MACROPLANKTON
Mean Cell Density (cells/al)
Standard Deviation (cells/al)
Yotal Cells Counted

TOTAL
Mean Cell Density (cells/al)
Standard Deviation (ca'ls/al)
Total Cells Counted

%/ 2

Bate: FEBRUARY 35,1980

Station/Depth

/2 15/1 192
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0,
o. 2. °o
0. 1, 0.
0. ' 0.
00 . o.
1, 6. 1.
0. 0. 0,
14, 154, 3.
3280, 3390, 1316,
346, 1182, 2,
195. 453, 110,

-34 -

19/20

1873,
141,
1

(]

REPLICATES: 3
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SUMWRY OF PHYTOPLAMKTON ENUMERATION - 1000X

Location: North San Francisco Bay

Cenus species

Mesodinius rubrus
Mustmdesws f?lcatus
Pyr-uonas sp ??

Fyruuoms lxcron
Pyramisonas ?lunoculata
Peeudopedineila pyriforse
Katodinius rotundmn
uuu- sisplex
5 minu
Gtroo-oms asphioxeia

Cryptomonas spl.
tomonas testacea

mEtn Jauowii
UNINDWN
UNKNOWN
UNKNOWN
UNENOWN
UNSNOWN

Tota! Nondiatoes

Bate: February 6, 1980

Station/Depth
19720 12 31 &2 48/ 1
°0 °0 °0 °o ”0
0. 41, <8 0. '
0. 2. 2, 0. .
o. 00 °0 540 *
u’ °o 230 o. [
0. 0, 182 0. .
0. é1. a, 0. 0.
36, 101, 116, 0. 0.
L] o. o' 00 o.
. 4. 810, 162, .
126, 122, . 81, 208,
0. 2. 0. M. 116,
18. 0, 324, 108, .
0. 2. 9. 0. 0.
18, 0. 0, 0. '
18. 0. 0. 0. 0.
0. 0. 89, 0, '
°0 o. 16' °0 ’
°o Ov °0 270 00
0. 0. 0. .2 .
e, 4B, 249, 513, M,

-35-

REPLICATES: 3
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SUSWRY OF PHYTOPLANKTON ENUMERATION - 1000X

Location: North San Francisco Bay

Gerus species

Asterionel la gracilis
ROCeros Sp.

Coscinodiscus sp.
Coscinodiscus radiatus

lotella spp.

losira spp, .
Melosira distans var lirata
Nitzschia sps |
Mitzschia longissima
Nitzschia seriata
Skeletonesa costatum
Stephanopyxis sp.
Thalassiosira sp.
Thalassiosira eccentrica
Thalassiosira rotula
Melosira dubia .
Thalassionesa nitzschoides
lcptchlx[udrxcus danicus
Pragillaria crotonensis
Asterionel la Kariana
UNENDWN

UNKNOWN
UNKNOWN

Tota) Diatoes

NICROPLANKTON
Mean Cell Density (cells/ml)
ndard Deviation (cells/asl)

ggal Cells Counted
Percent Nondiatoms

Bute: February 4, 1980

Station/Depth

19/20 13/ 2 318/ 1
94, 0. 0.
720 °’ o.
°' * 00
0. 20, 0.
0. 41, 0.
0. 0, 483,
0. 61, 648,
“0 00 L]
n' L] °|
00 . °0
558, 8. 1290,
0. 0. 0.
72. o‘ °l
18, 20, 0.
‘w. ‘10 °l
0. 41, 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

R 0. 0.

0' o’ °0
0. 0. 0,
°0 Oo °c
1117, 4, 2382,
1495, 750, 4631,
203, 4, 2.
83, 7., 20,
5. 5. 49,

-36-

&2 i
0. 0.
0. 8

108, 93.
2, 0,
0, 116,
0 0

%7, &5,
540 0,
0. 0,
0. 0.
0, 347,
2, 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0,  208.
0. 139

. . 00
0. 0.
27, "
r/8 0.

437, 1528,

1351, 1922,

’ 61,
' 8.
. 20,

REPLICATES: 3
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SUSVRY OF PHYTOPLANKTON EAUMERATION - 300X

location: North San Francisco Dy Date: FEBRUARY 6, 1980 MNIPLICATES: 3
Station/Depth
Genus species 1972 19/20 12 /1 &2 Q1
Oxytoxum sp. 0, 0. 0. 0. 0. 0.
htl'm scintitlins 0. 0. 0. 0, g 0.
M(Mdm;ul P 0. o 0 0. 0. 0.
Coscinodiscus spp, 0. 0. 0. 0. ' 0.
Coscinodiscus granii 0. 0. ' 2 . 0.
CQ‘CHN1£US st!]lans 0, 0. 0. b, 0. 0.
Licosphora abbreviata 0. 0. 0. 0. 0. 0.
Pleums:pa cf, fiSCIOII 8:1 0, 0. 0. 0. . 0.
P‘EIIY‘OSX’Q cf, normanii 3:1 . 0. 0. 4, . 0.
Pleurosigma cf sigsa 9.5:1 ' 0. 0. 0. ) 0.
Rhizosolenia spp, . 0. 0. 0. . 0.
Rhizosolenia “sa” 0. 0. 0, 2, 0. 0.
Rhizosolenia styliforais 0, 0. 0 0. . 0.
Thalassiosira spp. 0. 0. 0. 9 0. 0.

NACROPLANKTON
Mean Cel! Density (cells/al) 0. 0. 0. Z 0. 0.
ndard Deviation (cells/al) 0. 0. 0. 0. 0. 0.
'ota! Cells Counted 12, 0. S 48, ™ 0. 0.

TOTAL
Mean Cell Demsity (cells/m)) 1027, 1495, 730, 4634, 1331, 1922,
Standard Deviation (cells/al) 31, 203, 41, 232, 118, 61,
Total Cells Counted &9, 2 484, 50, 83,



SUPWRY OF PHYTOPLANKTON ENUMERATION - 1000X

Location: South San Francisco Bay Date: February 20. 1980 REPLICATES: 3
Station/Depth

Code Cemus species 124/ 1
310 isonas sicron 4.
600 Chroomonas ainuta 484,
;&l’ gms'am;pxeh %

ia lauowii '
150 um 162,
151 UNENOWN . 4,
152  UNKNOWN 182,

Total Nondiatoms 2107,

-38-~



SUPWRY OF PHYTOPLANKTON ENUMERATION - 1000X

Location: South San Prancisco Bay Dute: Pebruary 20, 1980
Station/Depth

Code Cenus species 126/ 1
Melosira spp. .

8: Mavicula sg? %g.
846 Mitzschia sp. 484,
81 Nitzschia panduriformis 162,
853 RNitrschia si 142,
205 is alata 162,
Total Diatues 1297,

NICROPLANKTON

Ween Cell Density (cells/ml) 404,
Standard Deviation (cells/al) 972,

Jotal Cells Counted 24,
Percent Mondiatoms 62,

_39-

REPLICATES: 3
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Location: San Francisco Bay

Cerus species

Mesodiniua rubrus
fekistrodesaus falcatus
Pyraaisongs plurioculata
Mdopﬁdlm‘!a iforse
ochrosulina Kappa
%mxm rotunla,ttgn“
Prorocentrus redfieldii
s mmta
Chroomonas amphioreia
Cryptomonas testacea

Eumatia Jauowii

UNKNOWN
Total Nondiatoms

SUMYRY OF PHYTOPLANKTON ENUMERATION - 1000X
Date: February 27, 1980

Station/Depth

/2 15/ 1%

-40-

REPLICATES: 3
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Location: Sen Francisco Bay

Cerus species

Coscinodiscus sp.
Mavicula SY' o
Ritzschia longissisa
Thalassiosira sp,
Thalassiosira rotula

Yotal Diatoss

RICROPLANKTON
Mean Cell Demsity (cells/ml)
Standard Deviation (cells/al)
Total Cells Counted
Percent Nondiatoms

SUMWRY OF PHYTOPLAMKTON ENUMERATION - 1000X

Date: February 27, 1980

Station/Depth

/2 1%/ 1
0. 2.
. 2,
0. 2.
X0, 0.
0. &1,
&, 122,
@R, 1441,
. 93.
161. 81,
99, .

_41..

REPLICATES: 3
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SUMWRY OF PHYTOPLAMXTON EMUMERATION - 000X

Location: South San Francisco Bay Date: March 4, 1980 REPLICATES: 3
Station/Depth

Cenus species /2 T2 1581 9/ 1
Mln“. rubrim o 54, B 0.
Palmel loid fﬂ". 0. 0, 0. 144,
Pyranimonas sicron M. 9. . 126,
aaisonas plurioculata 0 4. 1758, [3
enedesaus $p. 0. 0. 0. 72,
hrosonas sg. N 0. 0. M, 0.
Pseudopedinella pyriforwe 0. 0. 810, 180,
U!PySOChml ina 0. 108. A, .
Katodinius rotundatus 0. 126, 135, 4.
inium simplex 0. 0. 0. 18.
roomonas minuta 1823, 918, MM, 342,
Ohroomonas asphioxeia 1114, 792, 1081, 0.
Cryptomonas testacea 1148. 430, 08, B2,
m:a lauomii 0. 0. H. k')
0. 0. 101, 0,
UNKNOWH 0. 0. 0. 18,

Tota! Nondiatoms 4120, 2881, 8408, 1243,

-42-
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SUSHRY OF PHYTOPLANKTON BNUMERATION - 1000X

Location: South San Francisco Bay

Cenus species

Melosira spp.

Mvicula sp,
Nitzschia ssima
Mitzschia panduriforsis
Ritzschia sigma
Talassiosira sp.
Thalassiosira eccentrica
Thalassiosira rotula
UNENOWN

Yotal Diatoms

MICROPLAMKTON
Mean Cell Density (cells/al)
Standard Deviation (cells/ml)
Total Cells Counted
Percent Nondiatoms

W 2

|

9.

4288,

1

17

4,

96,

Bate: March 4, 1980

Station/Bepth

g2 151 191
0. 0. 18,

0. 101, 0,
°0 L] 540

0. ' 0.

0. < B 0.
00 1010 °0
0. 0. 18,
72. ] 00
18, 0. 0,
”O ms’ wl
2971, 1241, 1333,
A3, 89, 48,
165, 33, 74,
97, 7. 93,

_43-

REPLICATES: 3
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SUSVRY OF PHYTOPLANKTON BMURERATION - 100X

Location: South San Prancisco Bay Bate: MARCH 4, 1980 REPLICATES: 3
Station/Depth
Cenus species W2 T/2 15%/1 w1
Coscinodiscus jonesianus 0. 0. 0. 0.
Pleurosigea spp. 5i1 0. 0. 0. 0,
Pleurosigma cf. fasciola 8:1 2 0. 0. 0
lemsxpa NL-I 871 3 * 0. 80
Pleurosigme cf sigma 9.5:1 ' 0. 1 .
Rhizosolenia spp. 0. 0, 1. 0.
UNKNOWN . 0. 0. '

MACROPLANKTON

Mean Cell Density (cells/al) 2 1. 2 0.
Standard Deviation (cells/al) 0. 0, 0 0
Yotal Celis Counted 4, 14, 56, 0.

TOTAL
Mean Cell Demsity {(cells/ml) €290, 2972, 11213, 1333,
Standard Deviation (celis/al) 148, 343, 90, 48,
Total Cells Counted 168. 179. 388, 74, .

-44-



SUNWRY OF PHYTOPLANKTON EMUMERATION - 1000X

Location: Morth San Francisco Bay

Genus species

Mesodinius rubrus
Paiselloid fors
Mnkistrodesaus falcatus
Chlasydosonas spi,

aB1BONAS sicron

amimonas plurioculata
Scenedesaus sp.
Scenedesmuc bl jug
Pseudopedinella pyriforse
Katodinius rotundatus

inius sp

rooRonas mimuta
Chroomonas amphioxeia
Cryptomonas spl.

tomonas testacea

Eu eatia Jauomii
UNKNOWN
UNKNOWN

Total Nondiatoss

19/ 1

0.

0.

0.
144,
0.

0.
72,
126,
144.

0.
342,

52,
18,

0.
0.
0.

1135,

Date: March 5, 1980

Station/Depth
7/72 W& 13/ 2
0. 44. 0.
4. 0. 0.
41, 2. 0.
0. ' 41,
41, 41, 0.
0. . 0.
) ' 0.
00 °0 °0
00 L] 00
81, 122, 0.
0. 20, 0.
182, 162, 41,
162, 41, 101,
0. . 2.
122, 61, 41,
200 L] 00
0, 0. 0.
2. 0, 0.
0. 0. 2,
§32, 527, 263

-45-
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&2 418/ 1
00 °0
0. 0.
Z. 0.

108, Z,

' 0.
' Z,
. 0.
0. 0.
0. 0.
00 00
+ 00
135
00 “0
+ o’
0. 189,
0. 0.
. 0.
0. 0.
0. 0.
135, 432,

REPLICATES: 3
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SUSHRY OF PHYTOPLANKTON ENUMERATION - 1000X

Location: North San Prancisco Bay

Genus species

Asterionella gracilis

'WE] la pp.

losira spp. ]
Melosira distans var lirata
Nitzschia sp.
Nitzschia longissisa -
Skeletonesa costatus
Thalassiosira sp.
Thalassiosira eccentrica
Fragillaria crotonensis
Asterionella Kariana

Total Diatoes

MICROPLANKTON
Mean Cell Density (cells/al)
ndard Deviation (cells/al)
otal Cells Counted
Percent Nondiatoms

19/ 1

72,
0.

198.
1333,
Q.

85.

Date: March 5, 1980

Station/Depth
17/2 WS 132
0 0 0
00 2. O
., 0. 0
0. 0 O
0. .0
00 °0 A°.
23. 12, O
N. o. *
°' oi (]
0. 0 6,
o. 415 +
84, 23 6,
1216, 729, 3.
12, 1. 0.
. %
7. 72, 8.

-46-

&2 481
0. 0.
g, 0.
0! o.

vo’ °0
Z. 0.
v. °0
0. 0.

2, M,
0. 2,
0. 0.
°o 00

38, 81,

REPLICATES: 3



SUMVAKY OF PHYTOPLANKTON ENUMERATION - 100X

Location: North San Francisco Bay

Code Cenus species

8802 hﬂbou P

8811 Coscinodigcus Jonesianus
88040 Pleurosigma cf. fasciola 8:1
8845 Rhizosolenia spp,

MACROPLANKTON
Mean Cell Density (cells/al)
ndard Deviation (cells/al)
otal Cells Counted

WAL
Bean Cell Density (cells/al)
Standard Deviation (cells/al)
Yota) Cells Counted

Date: MRCH 5, 1980

Station/Depth

19/ /72 w5 132
0. 0, 0. 2.
°l o. ot 00
0. 0. 0. 0.
0. 0, 0. 0.
0. 0. 0. 0.
°0 °0 °0 °0

' 0. 0. 3
1333, 1216, 729, U5,
4, 12, 17, 10.
79, 80, 36, 2.

-47-

&2 48/ 1
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0, 0
L 0.

513, 513,
540 71!
20, 19,

REPLICATES: 3
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Location: San Francisco bay

Cenus species

Catalogued Unknomn
Catalogued Unknown
Palse) loid fore
g\i'(istmdems f?!catus
asydomonas $pl,
Pyramimonas spl? .
Pyrasimonas dissomata
Pyramimonas micron

gminnas plurioculata
enedesaus sp.
Crucigenia quadrata
Ochrosonas s?. )
Pseudopedinella pyriforse
Chrysochromulina Kappa
Jinium punctatum
atodinium rotundatus
inium simplex
enodinium spp.
Chroosonas minuta
Chroomonas amphioxeia
Cryptomonas spl,
Trachelomonas sp.

Nalena polymorpha

Tota) Nondiatoms

&2

SUMWRY OF PHYTOPLANKTON ENUMERATION - 1000X

Date: March 18-19, 1980

Station/Depth
13/2 312/1 318/ 1
551, 38477, 2@13.

ot 1‘20 00
0. 182, 162,
0. 0. 0.
0. 0. 0.
°0 00 °0
0. 0. 142,
0. 0. 484,
130, 0. 0.
0. 0. 0.
°o 00 1‘20
°o °0 00
0. 162, 0.
0. °0 o'
63. 4, 0.
00 80 80
130, 486, 324,
97, 4. 484,
' 0. 0.
+ 00 00
0, 0. 0.
00 °0 o.
0. 0. 0,
0. 0. 0,
°0 °0 00
0. 0. 0.
°0 00 o.
ot 00 °o
0. 0. 0.
972, 20098, 24798,

-48-

19/ 2

19/40

REPLICATES: 3
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Location: San Francisco Bay

Genus species

Coscinodis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>